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Description 

The present invention relates to electronic appara- 
tus having a plurality of casing parts and a binge struc- 
ture, whereby the casing parts may be connected 
mechanically and electrically to each other. 

Today, with the advance of the miniaturization of 
electronic circuits, various kinds of electronic apparatus 
including desktop calculators and portable radio appara- 
tus are available in sizes small enough to be put even in 
the pockets of clothing. However, miniaturization 
reduces the area available for keys, a display and so forth 
and thereby makes manoeuvrability and flexibility more 
difficult. In order to solve this problem, the apparatus may 
have a foldable configuration including a hinge structure, 
as has been proposed in various forms in the past. Spe- 
cifically, the apparatus may include a plurality of casing 
parts hinged together in such a way that they can be 
unfolded to a size sufficient to make the manipulation of 
the apparatus more easy. 

The prerequisite with such a foldable apparatus is 
that the hinge should provide an electrical connection 
between the plurality of casing parts. To meet this 
requirement, hinge structures capable of electrically con- 
necting the housing parts have been proposed. For 
example, to connect electrically circuit portions disposed 
between two casing parts, use may be made of a flexible 
printed circuit board wrapped around a pin included in a 
hinge portion, or a signal line, as taught in Japanese Pat- 
ent Laid-Open Publication No. 62-9 1 867 by way of exam- 
ple. However, this kind of hinge structure, particularly 
one using a flexible printed circuit board, requires com- 
plicated assembly work and expertise, and there is only 
a limited efficiency of assembly. 

In light of the above, it has been proposed that two 
casing parts be directly connected by connectors. For 
example, Japanese Patent Laid-Open Publication No. 5- 
197447 disclose a connector structure applied to a lap- 
top personal computer. The laptop personal computer is 
made up of a body and a flat panel type display unit The 
body and display unit are each provided with a respective 
connector. The connectors are removably coupled to 
each other so as to directly connect the body and the 
display unit mechanically and electrically. However, 
because this kind of structure is not intended to imple- 
ment a hinge structure, it is difficult to use the structure 
as a hinge structure for rotatably connecting the body 
and display unit Although such a connector structure 
may be so configured as to rotatably connect the body 
and display unit, it must support them mechanically. This 
brings about another problem in relation to the mechan- 
ical strength of the assembly. 

Hence, a flexible printed circuit board is essential 
with a hinge structure of the kind which mechanically and 
electrically connects the body and the display unit 
Therefore, such an assembly requires a great number of 
time consuming steps to produce 

Features of arrangements to be described below 
and illustrative of the present invention are that they pro- 



vide an improved hinge structure capable of setting up 
electrical connection and giving mechanical strength, 
while reducing the number of assembly steps required 
in manufacture. 

5 An electronic apparatus to be described below and 
illustrative of the present invention has a first and a sec- 
ond casing part each accommodating a respective cir- 
cuit portion therein. A hinge structure connects 
mechanically the first and second casing parts such that 

10 they are rotatabie relative to each other, and the circuit 
portions electrically. The hinge structure has a connector 
removably connected to the circuit portions. 

The following description and drawings disclose pre- 
viously proposed arrangements and, by means of an 

15 example, the invention which is characterised in the 
appended claims, whose terms determine the extent of 
the protection conferred hereby. 
In the drawings:- 
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FIG. 1 is a front view of a portable telephone to which 
a hinge structure illustrative of the present invention 
is applied, 

FIG. 2 is a side elevation, as viewed from the left, 
showing the internal arrangement of the arrange- 
ment of Fig. 1 , 

FIG. 3 is a fragmentary exploded front view of the 
arrangement of Fig. 1 , 

FIG. 4 is a side elevation, as viewed from the left, 
showing the arrangement in an exploded condition, 
FIG. 5 is an exploded perspective view of a hinge 
connector included in the embodiment arrangement 
of Fig. 1. 

FIG. 6 is a view showing that an upper casing part 
included in the arrangement of Fig. 1 is replaceable, 
FIG. 7 is an exploded perspective view of a previ- 
ously proposed hinge structure applied to an elec- 
tronic apparatus, and 

FIG. 8 is a perspective view of a previously proposed 
connector structure applied to a personal computer. 



To better understand the present invention, a brief 
reference will be made to a previously proposed hinge 
structure for rotatably and electrically connecting two 
casing parts, shown in FIG. 7. As shown, two casing 

45 parts 101 and 1 02 have two bearings 1 03 and two bear- 
ings 104, respectively. A threaded pin 105 is passed 
through the aligned holes of the bearings 103 and 104. 
A nut 105a is held in threaded engagement with the pin 
1 05 in order to prevent it from slipping out of the bearings 

so 1 03 and 1 04. Circuit portions 1 06 and 1 07 are mounted 
on the casing parts 101 and 102, respectively. A flexible 
printed circuit board 108 has Hs intermediate portion 
wrapped around the pin 105 by one turn, and its opposite 
ends soldered or otherwise connected to the circuit por- 

55 tons 1 06 and 1 07. Receiving portions 1 09 and 1 1 0 hav- 
ing a semicircular cross-section protrude from the casing 
parts 101 and 102, respectively. The receiving portions 
109 and 110 and covers 111 and 112 cover the circuit 
board 108, thereby protecting it from damage. The cov- 
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111 and 112 are respectively affixed to the casing 
^10^102 by screws 113. adhesK/e. or simUar 
affixing means. . tKo4 

The problem with the above hinge ^^^^ 
the assembly work is complicated and needs expertise, s 

SyTs^emely low. SpecificaHy. it is necessary to pass 
Z Pin 105 through one of the bearings 103 and 04, 
writhe flexible circuit board 108 around ^he pjr 05. 
Sder or otherwise connect the opposrte er*s ol ftear- »o 
St board 108 to the circuit portions 106and 107. pass 
the oin 105 through the other bearing 103 or 104 whrte 
maiSnintmeconnectionof thecircuitboard lOStothe 
Srcu^orXs 106 and 107. and thenftt the nut 105a on 
Se pin 105. Further, it is necessary to aflrx the covers is 
V. 1 and 1 12 to the casing parts 101 and 102 by screws 
or adhesive ^ & previously proposed connector 

structure able to obviate the complications of the assem- 
Jy and disclosed in previously mentioned Japanese Pat^ 20 
eTui^Open Publication No. 5-197447 As shown, a 
r^oersonal computer is made up of a body 201 and 
LTaToan^e dsoW unit 203. The body 201 and the 

204 respectively. The connectors 202 and 204 are 25 
re^vabTcoupled to each other so as to connect the 
Sd^aSLdisplayun^^ 
«S electrically However, because this kind of structure 

SSS 1ST a cSnector structure maybesocon^ 
ured^to connect the body 201 and the display uni 203 
roSatxy. it must support them mechan.ca.ly. ^nngs 
about another problem concerning the mechanrcal 35 

and 2. a hinge structure Jus- 
JXE£~* inverttion is 
a foldable portable telephone by way of example. As 
shown the telephone has an upper cas.ng part 1a and " 
IS c^ing part 1b. The upper casing part 1 a . rotat- 
-wVwnnectedto the top of the lower casing part lb by 
fmSton 2. A receiver 3 and a display 4 are 
arraSeVoVthe front of the casing part 1 a whHe various 
Stnd a transmitter 6 are ananged on the cas,ng 45 
2? lb. When the telephone is used, the casing parte 
5 and 1 b are unfolded or opened about toe hmge por- 
tion 2 to a position indicated by a sold Ime m FIG 2. 
When the telephone is not used, the casing parts 1a and 
r^e^o a ^ indicated by a phantom line so 

^casing parts taand 1 band hinge portion 2 are 
shown in a separated condition in HOB- 0 «nd 4^As 
shown a pair of upper bearings 1 1 protrude from oppo- 
SiT*e casing part 1a. Ukewise. a pair ot lower 55 
oearings 12 protrude from opposrte sides of the other 
Span lb The lower bearings 12 are positioned 
5*oard ^of the upper bearings 11. A shown m FIG. 11. 
£Zs 13 are respectively passed through the beanngs 



Uprotrudingfrom the casing part 1 a. arrittien dreaded 
irrtoTe bearings 12 



into the oeanngs \c hwwww — --- - 
result, the casing parts 1a and 1b are hinged eg., rotat- 
ably connected to each other by the screws 13. 

AWngewnnectorlAissivportedbylhe^ngpart 

1b between the pair of bearings 12. As shown man 
exploded view in FIG. 5. the hinge connector 14 is made 
SJapair of sleeves 15 and 16 which are separate in 
JeaxXection of the connector 14. Wjc* 
ding portions 17 and 18 respectively P*^^™* 8 . 
Se^isandiesubstantiallylntherad^ 
extend in the axral direct.cn of the connector 1 4. The cou- 
rting portions 17 and 18 are adaptive to. e.g.. PCMCIA 
A flexible printed circuit board 19 has Its rtar me- 
diate portion bent and received in the sleeves 1 5 andie. 
Opposrte ends of the circuit board 19 are 'nvlemented 
as^CMCIA connectors 20 and 21 and Respectively 
received in and affixed to the coupling PC^ITand 
18 The sleeves 1 5 and 16 are each formed with a slrt 22 
only tne slit 22 of the sleeve 15 fe visible) for .nserting 
SS Aboard 19. locking pieces 23 (only the pieces 
93 of the sleeve 15 arevisible) for locking the sleeves 15 
Sd 16 to other in the axial direction whileaHowi^ 
them to freely move about the axis of the connector 14 
anTaSub24(onlythestub24ofthesleeve16.sv«iWe) 

SurnalBng the sleeves 15 and 1 6 to the beanngs 12. 

^ shown in FIG. 4. a circuit board 30 is disposed in 
the casing part 1a while a connector 31 is mounted on 
5e SSdMfei the vicinity of the hinge portion 2. A slit 
SJSb 3) is formed in the casing part 1 a between 
tife belnnos 11 . so that the connector 31 is accessible 
2 Ukewise. a circuit board 33 is disposed >n 

*e casing part 1b while a connector 34 is mounted on 
Z board 33in the vicinity of the hinge portojAA M 
^ is formed in the casing part 1b between ^ beanngs 
12. so that the connector 34 is accessible v^ the drt 35. 

The above hinge structure is assayed by the fol- 
lowing procedure. First, the sleeves 15 and 16 ofthe 
^ge connector 14 are put together in a cx^ cond, 
tion Then, the connector 14 is positioned I between ihe 
bearings 12 and journalled thereto at its stubs 24. Tne 
cSpTng portion 17 is inserted into the casing part lb via 
mSSwo as to connect one connector 21 oftheflex- 
Se circuit board 19 to the connector 34. As a result, the 
eta* board 19 is electrically connected to the circuit 
board 33 disposed in the casing part 1b. 

Subsequently, the bearings 1 1 of the ^.ngparUa 
are positioned at both sides of the beanngs 12. Then 
the oeanngs 11 and 12. i.e.. casing P^ la ardlb^re 
connected together by the screws 13. as stated earner 
At this instant the other coupling portion 18 of the hinge 
con*K*rl4isin^ 

1 a so as to connect the other connector 20 of the f lexMe 
Printed drcurt board 19totheconnector31.Th^ecto o 
Sly connects the circuit board 19tothec^rtboard30 
Jsposed in the casing part 1 a. Consequerrtyjhe circurt 
boaVds 30 and 33 are electrically connected to each 
other by the hinge connector 14. 
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In practice, when the casing parts la and 1b are 
folded or unfolded about the hinge portion 2, the sleeves 
16 and 15 whose coupling portions 18 and 17 are 
received in the housing parts 1a and 1b are rotated rel- 
ative to each other. Although this relative rotation exerts 
a force on the flexible printed circuit board 19, the board 
1 9 can follow the relative rotation because its intermedi- 
ate portion is turned and has a sufficient dimensional 
margin. 

As stated above, the hinge structure connecting the 
casing parts 1a and 1b is implemented by the bearings 
11 and 12 formed integrally with the parts 1a and 1b, 
respectively, and the screws 13 connected the bearings 
1 1 and 12. This kind of structure has great mechanical 
strength. As to the electrical connection of the casing 
parts 1a and 1b, the coupling portions 18 and 17 of the 
hinge connector 14 are respectively received in the slits 
32 and 35 of the casing parts 1a and 1 b, so that the con- 
nectors 20 and 2 1 of the flexible circuit board 1 9 are con- 
nected to the connectors 31 and 34, respectively. This 
eliminates the need for soldering or similar affixing 
means and thereby reduces the number of assembling 
steps, i.e., simplifies the assembly. 

If the connectors 31 and 34 built in the casing parts 
1 a and 1 b are standardized, then the casing part 1 a can 
be easily replaced with another casing part identical in 
contour and hinge portion, but different in function. Spe- 
cifically. FIG. 6 shows an upper casing 1 A having the dis- 
play 4 and speaker 3, an upper casing 1 B having only 
the speaker 3, and an upper casing 1 C having the display 
4, speaker 3, and keys 5. In this manner, the portable 
telephone can be provided with a desired one of a broad 
range of configurations. 

While the illustrative embodiment is applied to a 
portable telephone fddable in two, the present invention 
is practicable with any kind of electronic apparatus so 
long as the apparatus is foidable in two, three or more. 
Also, the present invention is applicable not only to a 
portable radio apparatus but also to a laptop personal 
computer or word processor or similar electronic appa- 
ratus having a hinge structure. 

In summary, there has been described an electronic 
apparatus which has a first and a second casing part 
connected together by a hinge structure, and a connec- 
tor removably connected to circuit portions disposed in 
the two casing parts. The connector is implemented as 
a hinge structure rotatabfe in unison with the relative 
rotation of the casing parts. When the casing parts are 
rotated relative to each other about the hinge structure, 
two sleeves constituting the connector are also rotated 
relative to each other. A flexible conductive member is 
disposed in the sleeves so as to electrically connect the 
circuit portions of the casing parts. Hence, the hinge 
structure guarantees the mechanical strength of the cas- 
ing parts. At the same time, because the connector is 
removable from the circuit portions of the casing parts, 
the casing parts can be mechanically and electrically 
connected together only if the connector is connected to 



the casing parts. This simplifies the assembly to a sig- 
nificant degree. 

Various modifications will become possible for those 
skilled in the art after receiving the teachings of the 
5 present disclosure without departing from the scope 
thereof. 

It will be understood that, although the invention has 
been illustrated with respect to particular embodiments, 
by way of example, variations and modifications thereof, 
io as well as other embodiments may be made within the 
scope of the protection sought by the appended claims. 

Claims 

is 1 . An electronic apparatus including a first casing part 
and a second casing part, each part accommodat- 
ing a respective circuit portion therein, and a hinge 
structure connecting the first casing part and the 
second casing part such that the casing parts are 

20 rotatable relative to each other, and the circuit por- 
tions are electrically connected, the hinge structure 
including a connector removably connected to the 
circuit portions. 

25 2. An apparatus as claimed in claim 1 , wherein the con- 
nector includes a first sleeve connected to the circuit 
portion of one of the first casing part and the second 
casing part, and a second sleeve connected to the 
circuit portion of the other of the first casing part and 

30 the second casing part, wherein the first sleeve and 
the second sleeve are rotatable relative to each 
other about an axis of the hinge structure, and 
wherein a flexible conductive member for electrically 
connecting the circuit portions to each other is 

35 received in the first sleeve and the second sleeve. 

3. An apparatus as claimed in claim 2, wherein the first 
casing part and the second casing part include 
respective bearings connected together by screws, 

40 and wherein the first sleeve and the second sleeve 
are positioned coaxially with and between the bear- 
ings. 

4. An apparatus as claimed in claim 2, wherein the f lex- 
45 ble conductive member includes a flexible printed 

circuit board removably connected to connectors 
provided in the first casing part and the second cas- 
ing part, and wherein the first sleeve and the second 
sleeve have respective coupling portions tor respec- 
50 tively receiving and supporting opposite ends of the 
flexible printed circuit board. 
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Fig. 1 
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Fig. 4 
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Fig. 8 
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(54) Electronic apparatus having a hinge structure 

(57) In an electronic apparatus having a first and a 
second casing part, when the casing parts are rotated 
S to each olher about a hinge structure a^t and 
_ aecond s ieeve constituting a connector are also 
iSTwwSTto each other. A flexible inductive 
SSSr fe received in the sleeves so as to set up elec- 
S^nnSnbetween circu* portions built ir .the 
casing parts. The connector is removable fromthe ar- 
STSrS. of the casing parts ^"^^ 
electoral connection is set up only rf the connector 
connected to the circuit portions. 
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